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X) INORGANIC EL DISPLAY SUBSTRATE AND INORGANIC EL DISPLAY USING IT 

^Abstract: 

JOBLEM TO BE SOLVED: To provide an inorganic EL display substrate 
which a heat deformation is not generated even if it is baked at not less 
an 800°C, and which has a coefficient of thermal expansion that is similar 
that of dielectric materials, and further, in which a large-sizing is 
ssible, and provide an inorganic EL display to use it as a rear facing 
bstrate. 

)LUTION: This inorganic EL display substrate 10 is configured so that it 
formed from a crystallized glass having a softening point 850°C or more, 16-, 
d a coefficient of thermal expansion of 50 to 100x10-7/°C. ... : jS 
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lOTICES * 

ian Patent Office is not responsible for - any 



iages caused by the use of this translation. 

his document has been translated by computer. So the translation may not reflect the original precisely. 
*** shows the word which can not be translated. 
1 the drawings, any words are not translated. 

AIMS 

aim(s)] „ , ._ „ 

aim 1] The inorganic EL display substrate characterized by consisting of crystallization glass whose softening 

iperature is 850 degrees C or more, and whose coefficient of thermal expansion is 50 - 100xl0-7/degree C. 

aim 2] The inorganic EL display substrate according to claim 1 with which glass ceramics are characterized by being 

3-MgO-Si02 system, MgO-aluminum203-Si02 system, ZnO-aluminum203-Si02 system, or Li2 0-aluminum203- 

)2 system. . , ,. 

aim 3] The substrate of another side is an inorganic EL display to which it is charactenzed by one substrate being 
med from soda lime glass among said substrates in the inorganic EL display which comes to form an electrode, a 
lectric layer, inorganic EL illuminant layer, and a RGB color filter between the substrates of a pair, and coming to 
m 850 degrees C or more and a coefficient of thermal expansion from the crystallization glass whose softening 
iperature is 50- 100x1 0-7/degreeC. . . 

aim 4] The inorganic EL display according to claim 3 to which glass ceramics are charactenzed by being CaO-MgU- 
)2 system, MgO-aluminum203-Si02 system, ZnO-aluminum203-Si02 system, or Li2 0-aluminum203-Si02 
tern. 

anslation done.] 
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iTAILED DESCRIPTION 

M | ^ L u n 1 1 IJI. 1, 1 J tn. . . ., . Ill , I I L I U L I L I L I 1J . ' '~ "" " " '' ' " ' ""I ' .'■ ' 

^tailed Description of the Invention] 
101] 

dustrial Application] This invention relates to the inorganic EL display which used an inorganic EL display substrate 

lit. 

)02] 

ascription of the Prior Art] the display of the inorganic EL display is clear at a thin light weight, since detailed-izing 
an image is easy, it can realize a high definition image, and full-color-izing is possible for it » etc. - since it has 
ny advantages, it will be in the inclination used widely increasingly as a display from now on. 
>03] The inorganic EL display has the structure where the laminating of a metal electrode 1 1, the 1st dielectric layer 
inorganic EL emitter layer 13, the 2nd dielectric layer 14, the ITO electrode 15, the RGB color filter 16, and the 
or filter substrate 1 7 was carried out to sequence on the tooth-back substrate 1 0, as shown in drawing 1 . 
)04] In this inorganic EL display, by impressing an electrical potential difference to a metal electrode 1 1 and the ITO 
ctrode 15, and exciting inorganic EL emitter layer 13, the white light is generated and color conversion of this is 
Tied out with the RGB color filter 16. 
)05] 

oblem(s) to be Solved by the Invention] The 1st and 2nd above-mentioned dielectric layers 12 and 14 and above- 
=ntioned luminous layer 13 of an inorganic EL display are formed by drying and calcinating, after applying an 
Fedient with mull technique etc. Since this baking is performed at the elevated temperature 800 degrees C or more, 
* alumina substrate which has the coefficient of thermal expansion which was excellent in thermal resistance and was 
Droximated to the coefficient of thermal expansion of dielectric materials is used for the tooth-back substrate 1 0. 
)06] By the way, to use an inorganic EL display for home television etc. is tried, and the tooth-back substrate of the 
tgnitude of 40 - 60 mold extent is demanded as an object for a large-sized display. Moreover, it is higher for 
>ductive efficiency to carry out division cutting of it at two or more sheets, once it produces a large-sized substrate 
her than it produces a tooth-back substrate for every sheet even when producing the small display of 12 or less molds 
whether your being Haruka. 

)07] However, in the case of ceramic substrates, such as an alumina, there is a problem that it is very difficult to 
>duce a large-sized substrate, and cost becomes very high. 

)08] Moreover, although the soda lime glass used as structural aperture plate glass exists as a cheap and large-sized 
;>strate, if it calcinates at an elevated temperature 800 degrees C or more, using this as a tooth-back substrate, in order 
cause heat deformation, it is limited to the use as a color filter substrate. 

)09] It is made in view of the above-mentioned situation, even if calcinated above 800 degrees C, heat deformation 

es not take place, but this invention has the coefficient of thermal expansion approximated to the coefficient of 

irmal expansion of dielectric materials, and aims at offering the inorganic EL display using it as a tooth-back substrate 

an inorganic EL display substrate enlargeable moreover. 

)10] 

leans for Solving the Problem] As a result of repeating various experiments that the above-mentioned purpose should 
attained, in order not to cause heat deformation of a tooth-back substrate at a baking process 800 degrees C or more, 
s invention person etc. finds out things that the softening temperature of a tooth-back substrate should just be 850 
grees C or more, and came to propose this invention. 

)1 1] That is, the inorganic EL display substrate of this invention is characterized by coming to form softening 
nperature from the glass ceramics 850 degrees C or more and whose coefficient of thermal expansion are 50 - 
OxlO-7/degrees C. 
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121 Moreover, in .he inorganic EL display ^M^^^^^SZS. _ 
n an electrode, a djelectricjayer, jpoiganjr t % ^^Hg^ *^ m l - a a rt ^ ) ii ^« e tt--^ 



ractenzea oy coming ^ <n Tnnvi n 7AWees C 

fficient of thermal expansion are 50 - 100xl0-7/degrees c. 



Sdiment of the Invention] Since 850 degrees C 7M^ass 
-mal expansion consist [ softening temperature ] of 50 - 100x10 ^gre IP * ^ of ^ 

amies, even if calcinated at an elevated ^^^^^^^^Icn dielectrics. In using soda 
ention does not cause heat deformation, and *^ «£flieSSl£ta glass which has the coefficient of thermal 
e glass especially as a color filter substrate when it ^^^r^efficient of thermal expansion (about 85x10- 
ansion (specifically 60 - 90x10- 7fg«*2^X^^^lS^ small, it is desirable. Moreover, 

K22 * - «*— methods ' such as wel1 ' 

>wn roll forming. . ceramics of CaO-MgO-Si02 system, MgO-aluminum203- 

» SS^^S^ -ttSSKLo^ system are suitable as glass eeram.es 

ose coefficient of thermal expansion is 50 - '^^^^.c^ system glass ceramics At mass %, it is Si02. 50 
,5] The above-mentioned "^O^^X^^fl CaS 0 - 10%, Li20 0 - 3%, Na2G 0 - ,5%, 

ft 5—20- 6%, "z&VZ* n P205 0 - 5% F .*M«. ^ A , mass % , » is sio2 . 55 

161 ^^sn^-l^"?^-^^^ ° - 10% - Li2 ° 0 " 3% ' Na2 ° 0 ■ 4% ' 

O Ho^CaO O^laO 0 - ,«* M^^,* ^ is ma ss %, and is S102. 47 - 65%, 

:171 The desirable presentation of Zn °- alu ^ m ^ 2 ^ c , ™ 0 10% Zr02 0 - 6%, BaO It is 0 - 16%. 

minum 2G3 1 5 - 28%, ZnO 4 - 13% 0 - ^^^^^SLics At mass %, it is Si02. 55 - 72%, 

1181 ^oTlf 6 3?%^ ^ - 4% 00 ° " 5% ' Ti ° 2 1 ■ 5% ' 20 " 4% 

Sno 2 /^ 4% laO 0 - 10%, B-2 03 0 - 5%. KOS Hi. 0-8%^ ifl order that 

a 9] However, if a lot of Na20 and K20 are contained m *e f ss-ceramics ubs dation of a property 

alkali ion in glass ceramics may be spread in a *^^^^ N ^Sd K20 to below 1 0 mass %. 
he time of baking, it is desirable to hold down fte ^™^aSSed^ is desirable, and specifically, it is so 
,20] Moreover, since g^SSSS™. low in this invention to make a consistency 

arable that the consistency of a crystallization glass suom 

d three or less 3.5 g/cm. rvnWs modulus/consistency) is made into -three or more 30 GPa/g- 

ting to a display improves, it is desirable. 

faSple] Hereafter, this invention U : explained I to a >«^£™ "prison (sample No.9-1 1) of an 

123] Tables 1-4 show the exampte (sample No^l -» ^™ ^ ex ^PJ J ofNo . 9 which are an example of a companson 

sss jrstfsri - rs"K^r S oda ^ ^ as — ^ 



ite glass. 
)24] 
able 1] 
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28 S£SS5 presentation of a table firs, and fusing 

^SO^^^^pSnum pot for 15 hours, it began to pass on the carbon plate and the glass-ceramics substrate 
c nrndncedbv heat-treating at further 1000- 1200 degrees C for 1 hour. 

)30 About each sample various kinds of properties were evaluated and the result was shown in the tabk : 

M? Softening uZL is 900 degrees C or more, a coefficient of thermal expansion is 60 - 85xl0-7/degree C 

)31] Softening tempera rare i w s examme was suit able as a tooth-back substrate of an inorganic EL display so 

cltl? from Se 1 It [and ^SS^T^te. have the low consistency - lightweight-izing - it can plan - 
it clearly rrom a taoit ; s modu i us is high that bending is small can understand easily. 

SMJ^STJS Lwlte^perature, if 5 ealetaa.es above 800 degrees C «o i, as No.9 wh.eh 

atomeTerm ; cSencywas measured by the well-known Archimedes method, and Young's modulus was 
:asured with the bending resonance method. 

ffe 4 ct of the Invention] As mentioned above, the inorganic EL display substrate of this invention has softening 

ttect 01 me m vcm u j coefficient of thermal expansion is 50 - 100xl0-7/degree C, even 

Sna*^ C or more, it does not cause heat deformation, and thermal 

SilSSira «~£S5£l of invention ' jt comes t0 form a t00th " back s : bstrat s e o from 

iL^ceramfcs 850 degrees C or more and whose coefficient of thermal expansion softening temperature > m 50 - 
0x1 0-7/Ses C A tooth-back substrate does not cause heat deformation at a baking process, and thermal stress 
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:s not occur between dielectrics. Since production of a large-sized substrate is moreover possible, In case 

nufacture of home large-sized television of 40-60 mold. etc. is attained and it is used for a small display, large 

?rovemenTin~pfoaucfm ~~ 



anslation done.] 
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